Hamster respiratory epithelial cells were cultured in a monolayer format, and 20% of the cells were ciliated. Mycoplasma pneumoniae attached to the epithelial cells in a neuraminidase-specific fashion and induced ciliostasis and cytonecrosis.
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Organ, or explant, cultures of mammalian ciliated respiratory epithelium serve as valuable in vitro models for the study of mycoplasmal pneumonia infections (2, 10) . However, as with most explant systems, these multicellular complexes cannot be used to obtain detailed information on the individual cell associations involved in a host-parasite interaction. This type of high resolution data is best provided by monolayer cell cultures. To date, monolayer cultures of differentiated respiratory cells (7, 11, 13) have not been widely used because of difficulties encountered in the preparation and maintenance of these fragile and normally nonreplicating cells. We have developed a combination enzyme-outgrowth technique to produce ciliated respiratory epithelial monolayers and have employed these cultures as target tissue for Mycoplasma pneumoniae.
One to six hamster tracheal ring explants (8) were placed in vials containing 1 ml of 0.01% collagenase (Grand Island Biological Co.
[GIBCO], Grand Island, N.Y.) in Waymouth's MAB 87/3 basal medium (GIBCO) and were gently rotated (1 rpm) for 90 min at 370C. Explants were then placed on cover slips in 34-mm petri dishes containing 0.8 ml of Waymouth's medium supplemented with 10% fetal bovine serum and 200 U of penicillin G (final pH, 7.4) per ml. Incubation was at 360C in 5% C02 (in air, water saturated). Epithelial outgrowth, in monolayer form, began on day 1 to 2 and progressed for up to 4 days or more (typical areas were then about one to two times the diameter of the explants).
Clusters of three explants per cover slip formed monolayers averaging 3,244 cells after 4 days of growth, at which time the parent explant was typically removed. Based on a microscopic examination of over 18,000 individual cells, at least 18% of the cells in the monolayer contained intact, beating cilia. Scanning electron microscopy ( Fig. 1 ) revealed that tufts of cilia, apparently representing the top surface from the former position of the pseudostratified cells in the trachea, were clearly discernible. Ciliary motion continued in the monolayer sheets for several days after the removal of the explants, and the latter could be recultured (without further enzyme treatment) to provide additional "crops" of cells for up to six additional passages, though with decreasing effectiveness. Each passage would yield fewer cells with a perceptably lower fraction of ciliated cells. Cilia in these new "crops" would continue to beat actively for 3 to 7 days.
The uptake of tritiated mycoplasmas by monolayers was significant and was primarily neuraminidase sensitive (Table 1) . This was analogous to results previously noted (9) with tracheal explant cultures, as was the diminution of M. pneumoniae attachment after brief pretreatment of the monolayer with glutaraldehyde or unlabeled M. pneumoniae cells (strain PI 1428, less than 15 passages since isolated from a patient, was used throughout this study). These binding experiments were corroborated with visual observations of M. pneumoniae cells attached to the epithelial monolayer. Monolayers which had been maintained for 3 days after infection were fixed and stained with the DNAspecific Hoechst 33258 compound (1). With UV illumination, uninfected monolayers had brightly fluorescent, yellow-green nuclei prominent against a clear black background. Infected cultures, in spite of extensive rinsing, showed both the bright nuclei and numerous fluorescent particles (short filaments) over the cell (Fig. 2) . The fluorescent particles were the shape, size, and arrangement expected for M. pneumoniae cells.
Recovery experiments (Table 2) The cytopathic effect which accompanied infection was pronounced. When monolayers had been developed for a 4-day period and then infected with M. pneumoniae, the cell sheets would appear normal for 24 h, but would then show significant decreases in the intactness of the sheet, the vigor of ciliary beating, and the absolute number of ciliated cells.
This apparently is the first report of the infection of tracheal epithelial cells in cell culture with M. pneumoniae, though infection and/or association has been noted in various cell cultures (3, 6, 12, 14) . Our proposed model has definite advantages for the study of this and other respiratory, host-parasite interactions be- cause: (i) the target tissue is equivalent to that which is naturally infected; (ii) events occurring on the cellular level can be easily observed and quantitated; (iii) the artifactual "cut" surfaces (i.e., non-epithelial lined) in tracheal explants are not present to physically entrap organisms in a nonspecific fashion; and (iv) the actively beating cilia provide a convenient and sensitive parameter with which to monitor epithelial cell activity. Given the fact that ciliated respiratory epithelial tissue is being used with increasing frequency in studies of pathogenic microbiology (2, 9, 10), cystic fibrosis detection (4), and environmental toxicology (5) 
